Summary. Background: Many adolescents have poor asthma control and impaired quality of life despite the availability of modern pharmacotherapy. Research suggests that poor adherence to treatment and limited engagement in self-management could be contributing factors. Objective: To conduct a systematic review of the barriers and facilitators to self-management of asthma reported by adolescents using a narrative synthesis approach to integrate the findings. Design: MEDLINE, EMBASE, CINAHL, and PsycINFO were searched for all types of study design. Full papers were retrieved for study abstracts that included data from participants aged 12-18 years referring to barriers or facilitators of asthma self-management behaviors. Results: Sixteen studies (5 quantitative and 11 qualitative) underwent data extraction, quality appraisal, and thematic analysis. Six key themes were generated that encompassed barriers and/or facilitators to selfmanagement of asthma in adolescents: Knowledge, Lifestyle, Beliefs and Attitudes, Relationships, Intrapersonal Characteristics, and Communication. Conclusions: There is a pressing need to prepare adolescents for self-management, using age-appropriate strategies that draw on the evidence we have synthesized. Current clinical practice should focus on ensuring adolescents have the correct knowledge, beliefs, and positive attitude to self-manage their illness. This needs to be delivered in a supportive environment that facilitates two-way communication, fosters adolescents' self-efficacy to manage their disease, and considers the wider social influences that impinge on self-management.
INTRODUCTION
Asthma is one of the commonest long-term conditions affecting adolescents. 1 Many have poor control and impaired quality of life despite the availability of modern pharmacotherapy. 2, 3 Adolescence is a difficult developmental period during which hormonal, physical, and emotional changes create turmoil for the young person. 4 The process of developing independence and transitioning into adulthood may conflict with the actions and beliefs required for good self-management of asthma. 5 Self-management of asthma in adolescents has been conceptualized as the behaviors to prevent, monitor, manage, and communicate asthma symptoms in order to control outcomes. 6 Research indicates that adolescents have limited engagement in self-managing their asthma and there is inefficient communication between adolescents and healthcare professionals (HCP) about their illness. 7, 8 These are likely to be important factors in explaining poor adherence to treatment and poor asthma control in this age group.
Existing systematic reviews focus on educational interventions [9] [10] [11] or specifically medication adherence 12, 13 as opposed to self-management. To the best of our knowledge, none have focused on barriers and facilitators to self-management from the adolescents' perspective. However, a recent systematic review has summarized the barriers and facilitators to effective selfmanagement of asthma across all ages. 14 This identified ten overarching themes such as partnership between patient and HCP, issues around medication, and education. Given that adolescence is already associated with challenges, such as gaining autonomy, the selfmanagement of asthma in this period of life might be expected to have its own particular influences. Furthermore, clinical services in the UK focus on either adults or a child/adolescent population, and hence our review focuses specifically on this latter age group. We conducted a systematic review of adolescent-reported barriers and facilitators to the behaviors conceptualized as necessary for adolescent' asthma self-management. 6 
METHODS
In collaboration with an experienced medical librarian, a search strategy was developed based on keywords and MeSH terms and adapted to suit each database (MED-LINE, EMBASE, CINAHL, and PsycINFO. The original search was conducted for the period January 1996-May 2014 (see Supporting Information Appendix 1) and updated in May 2016. The date range was restricted to ensure that data were relevant to current management of adolescents with asthma. The search was limited to articles published in English and excluded conference abstracts, PhD or Masters theses and non-systematic reviews. At this literature search stage, we chose a strategy that was wider than just the influences on selfmanagement to minimize the risk of omitting important studies.
Full papers were retrieved for study abstracts that included data (quantitative or qualitative), reported by participants aged 12-18 years, identifying factors that had a direct impact on self-management of asthma.
Two authors (GR and SH) reviewed the full text for relevance and agreed the final papers for inclusion in the review. Data from each paper were extracted by two of three coders (SH, RM, or GR). References to communication were not explicitly linked as a barrier or facilitator of asthma self-management in the selected papers, but given the importance of communication in the conceptual model of adolescent asthma self-management, 6 we chose to include these data. Information was extracted pertaining to: study aims, participants, sampling, recruitment, design, intervention, setting, data collection and analysis methods, and study findings. We excluded studies that just described an educational or technological intervention. We also excluded financial barriers as healthcare in the UK is free up to the age of 19 when in full-time education.
A quality appraisal of included studies was conducted independently by three researchers (SH, GR, and RM). Qualitative studies were quality appraised using the method described by Harden et al., 15 one mixed methods study was appraised as qualitative as only the qualitative data was utilized in the results for this review. Quantitative studies were quality appraised using the Cochrane Risk of Bias Tool. 16 To be included in this review, subject matter was considered more important than quality of the study methodology, although we highlight methodological issues where they were found, therefore no studies were excluded on the basis of poor quality.
Data Analysis
A meta-analysis of the quantitative studies was not appropriate due to the heterogeneity in outcomes. As our aim was to combine the evidence from quantitative and qualitative studies, we used a narrative synthesis approach, 17 which was informed by the guidance produced by Popay et al. 17 Thematic analysis was used to identify common themes and concepts within and across qualitative and quantitative studies.
The text was coded according to its meaning and content to identify emerging themes. Written interpretations of quantitative data was coded in the same way as qualitative data. Three authors (SH, GR, RM) then met to review and discuss the emerging themes and to identify commonalities. This was an iterative process with subsequent discussions to enable themes to be further refined. Once agreement had been reached, the papers were read again by one author (SH) to ensure no relevant data had been missed.
RESULTS

Study Selection
The search process is outlined in the flow diagram (Fig. 1) . The titles and abstracts of 3,886 records were reviewed by two authors (SH, GR) resulting in 101 records being retained for full-text retrieval and review. A further three records were excluded as the full text was not available and 46 were excluded as both reviewers agreed the article was not relevant to the review. A further 36 records were excluded for methodological reasons such as inappropriate age range of participants, that is, too young (<11 years) and/or too old (>18 years). We included three papers where the youngest participants were 11 years, and three papers where the oldest participants were 20 given that most of their participants were in our adolescent age range. The final review consisted of eleven qualitative and five quantitative studies, including 1,011 participants that were subjected to data extraction and quality appraisal. The aims, sample characteristics, methodology, and findings of these studies are described in Table 1 . The quality appraisals of the qualitative and quantitative studies are described in Tables 2 and 3 , respectively. All the qualitative studies were rated as "medium" or "high" quality. The majority of the quantitative studies were assessed as "unclear risk," due either to the lack of details and/or the use of unvalidated measures.
Thematic Analysis
Our thematic analysis generated six key themes that encompass barriers and/or facilitators to self-management behaviors-preventing, managing, monitoring, and communicating with others-of asthma in adolescents. A summary is presented in Table 4 .
Knowledge of Asthma and Treatments
Adolescents who reported a greater knowledge of asthma reported far fewer barriers to self-management. 18 Compliance was reported to improve following a severe exacerbation. 8 Lack of knowledge about medication regimes 8, 19 and inhaler techniques can lead to nonadherence. 20 Some adolescents lacked knowledge about triggers such as how pets in the home can affect asthma. 8 Others were knowledgeable about triggers but did not feel able to control or avoid them as we discuss in the next section. 21 
Lifestyle Influences
Difficulty in remembering to take care of their asthma was a barrier to self-management. 18 Not taking medication as prescribed occurred due to forgetting 7, 8, 20, [22] [23] [24] ; difficulty organizing time (e.g., being in a rush for school in the morning or disruption to usual routines) 8, 22, 23 ; not wanting to interrupt leisure activities 7, 23 ; or when the medication regime conflicted with other priorities. 8 Other barriers to self-management were: losing inhalers; 22 the inconvenience of carrying 20 and the time needed to use spacer devices 8 ; smoking 8 ; and difficulty avoiding triggers such as cigarette smoke, 21 or the weather. 25 Facilitators to self-management included a daily routine for the medical regime 7, 19, 20 and cues for remembering to take medication, 7, 19 such as leaving inhalers in readily seen places. [22] [23] [24] 26 Adherence may be a habit as indicated by past self-reported adherence to medication predicted selfreported adherence 1 year later. 27 Beliefs and Attitudes to Asthma and Medication Not taking medication, or not using treatments as prescribed, occurred due to beliefs that medication is ineffective 7, 8, 20, 22, 24 ; asthma is not a serious disease 19, 21 ; they would outgrow asthma (and were non-adherent to test this) 19 ; and taking medication is a sign of weakness (in adolescent boys a belief portrayed to them by their fathers). 19 Attitudes that led to non-adherence included: they "knew their bodies better" than their doctors and therefore felt "safe" to deviate from medical guidance 20 ; denial of having the disease 20 ; adverse medication side effects such as the taste 7, 22 ; and fear of potential side effects such as weight gain 8 or addiction to medication. In-depth interview conducted in the home.
Interviews were transcribed in full and analyzed using a grounded theory approach. Transcripts were indexed and a coding frame developed. Majority admitted to non-compliance with self-care regimes. Reasons given were: forgetfulness; belief that medication is ineffective; denial of having asthma or belief that asthma not serious; difficulty using inhaler; inconvenience; fear of side effects; embarrassment and laziness.
Relative and friends were noted as important for medication reminders, despite annoyance with parents for "nagging."
Cohen et al. 31 To examine the perceptions of inner- Logistic regression to determine the factors that predict compliance with health regimens. The greatest predictor for compliance with health regimens was support from nurses, followed by motivation. Energy and willpower were also significant predictors.
Naimi et al. 22 To assess beliefs about adherence and asthma reported adherence at 12 months was previous self-reported adherence (i.e., adherence at baseline) followed by "feeling ashamed about asthma," positive attitude to medication, and intention.
van Es et al. Positive attitudes toward asthma resulted in fewer barriers to self-management 18 and better adherence was associated with positive attitudes toward medication. 27 
Relationships With Others
Parents facilitated self-management by providing reminders or encouragement to take medication, 8, 20, 23, 24, 26, 28 as did peers 20 who also advised them to break from activities, warned of triggers, and shared medication (among friends with asthma). 26 Coping with asthma was better if social support encouraged a calm approach and they accepted help from others. 25 Some adults were barriers to asthma self-management, for example, teachers could be either insensitive or unsupportive 21 and school policies could prevent adolescents from carrying inhalers. 26 Peers could be a barrier to self-management as some adolescents were unwilling to give up time with their friends to take care of their illness. 18 Negative attitudes toward HCPs were frequently reported barriers to self-management 18 and being seen in a paediatric clinic was "alienating." 8 In contrast, better self-management was reported when a positive relationship with the HCP was promoted and when the HCP was competent, understanding, and helpful and reminded them about key things. 26, 19 Adolescents were more likely to comply with their treatment when they had support from nurses.
23,29
Intrapersonal Characteristics
Apathy toward asthma and medication was shown by some adolescents who reported not being "bothered" to take medication. 8, 20 Motivation, energy, and willpower have been shown to significantly predict adherence to medication. 29 Adolescents reported situations where others did not take their illness seriously and they identified that it was difficult for them to act assertively in such situations. 7 This included adults who smoked around them 7 and expectations from teachers that could exacerbate symptoms during physical activities. 21 Fewer barriers to self-management were reported by adolescents who scored higher on a questionnaire designed to measure self-efficacy (perceived ability to perform a desired behavior) in children with asthma. 18 Another intervention study reported an increase in adherence after 24 months, but no change in selfefficacy. 30 Adolescents who reported feeling in "control" of their asthma symptoms were more likely to carry their inhalers outside the home. 31 Taking medication or experiencing asthma symptoms in front of others was reported as embarrassing in several studies 8, 19, 20, 31 and was associated with not carrying medication. 31 Although, in one study using inhalers in front of peers was not considered embarrassing. 32 Poor adherence was also associated with feeling ashamed about having asthma. 27 However, others reported "accepting" they had asthma and were more likely to tell others about their asthma. 7 In contrast, some adolescents tried to forget they had asthma, 18 or did not discuss their asthma with others because they had a desire to appear "normal" 26 and this also lead them to "push" themselves (for example, in sports) so as to appear no different to peers. 21 Embarrassment also acted as a facilitator to selfmanagement within the context of a medical consultation. Where medication use was electronically monitored, some adolescents wanted to demonstrate adherence and did not want to experience the embarrassment of HCP knowing they had not taken them. 22 
Communicating With Others
Communication factors were not directly implicated in self-management behaviors such as taking medication but they impact on how patients gain support especially when asthma is out of control. In keeping with this, descriptive experiences of ineffective communication about asthma were identified in four studies, all of which were designed to elicit adolescent views and experiences of asthma selfmanagement. As adolescents begin to assume greater responsibility for asthma self-management, effective communication with others during this period is critically important. Cues and reminders for remembering medication: "I take them by myself but my mum has to remind me otherwise I don't do it" Time constraints Not wanting to interrupt other activities: "don't really forget to take it but if I'm like doing something and I feel tight and it's something that I don't want to be pulled away from then I won't take it"
6
8
Inconvenience of spacers: "..need to look for the spacer most of the time and I'm like, oh I can't be bothered to look for this, let's just take it without the spacer"
Unable or unwilling to avoid triggers Beliefs and attitudes Side effects: "I don't like the taste or the way it feels in your mouth or anything. . .."
22
Positive attitudes toward asthma and medication
Beliefs that medication is ineffective: "I don't [need to take F/S]. . . Because when I don't take it, I feel the same as when I do take it. To me, it doesn't make a difference. . ."
Beliefs that asthma is not serious: "I've never really thought of asthma as being serious" Deliberately not reporting medication deviations to healthcare professionals 8 occurred sometimes to avoid confrontation 19 or because of difficulty in being honest when parents were present if they do not want to disclose information such as smoking. 8 Adolescents reported apprehension about attending outpatient clinics alone, 8 feeling afraid to ask questions, or paying no attention to the information given by the HCP as they did not understand. 7 A reluctance to discuss asthma with others was also reported. 21 
DISCUSSION
This systematic review and narrative synthesis has uniquely identified and integrated adolescent-reported barriers and facilitators to self-management of asthma, and summarized these into six key themes. Many of these related to adherence to asthma medications. The key take home messages from this review for healthcare professionals are given in Table 5 .
Adherence to medication is a key component of asthma self-management. When adolescents lack knowledge of asthma, their medications, and how to use them properly, they are less likely to be adherent to their treatment. Lifestyle factors such as time constraints were often linked to forgetting to take medication. Adolescents are not unique in this as adherence to prescribed treatment, including unintentional non-adherence, 33 in developed countries is estimated to be as low as 50%. 34 Beliefs and attitudes summarizes how negative or erroneous beliefs and attitudes toward their illness, medication, and HCP can lead to non-adherence with treatment, whereas positive attitudes toward asthma and medications can have a facilitative influence on self-management. This is not surprising given that low rates of adherence in many other long-term conditions (LTCs) (including asthma) have been associated with patients' beliefs about their personal need for medication and concerns about adverse side effects. 33 Our finding reinforces the UK's National Institute for Health and Clinical Excellence report that adherence is best understood in terms of the beliefs and preferences that influence the person's perceptions of the treatment and their motivation to start and continue with it.
The theme Relationships highlights the importance of parents who can facilitate self-management through support, reminders, and education. Teachers, HCPs, and friends can also influence self-management and are potential facilitators that can be used as support structures, particularly the latter given recent research indicating that decision-making in adolescence may be particularly modulated by peers. 35 Intrapersonal Characteristics emphasizes the embarrassment reported by adolescents from having asthma or using treatments in front of others. Adolescents are particularly sensitive to social environmental cues and process social emotions differently to adults, 36 which may explain their desire to appear "normal." A lack of assertiveness can prevent adolescents from advocating their needs, indicating that increased confidence and selfadvocacy skills to act in such situations would empower them to better self-manage. Many adolescents have poor knowledge about asthma and treatments Non-adherence is frequently caused by forgetting to take medication Adolescents with established routines are better able to self-manage Some adolescents do not use treatments or use them incorrectly due to erroneous beliefs about their asthma and medication Asthma self-management is difficult for those with a lack of support at school Parents play a key role in reminding adolescents to take medication Many adolescents feel embarrassment about their asthma and using medication, particularly around their friends and peers Many adolescents report difficulties in communicating with their healthcare professional
The final theme, although not explicitly linked to self-management behaviors, was communication.
Effective communication with others has been identified as a necessary component of adolescent asthma selfmanagement, 6 and recognized more generally as an important element of self-management across a range of LTCs. 37 HCPs' communication skills have been associated with patient adherence and HCPs' communication training can improve patient adherence. 38 Our study has a number of limitations. Studies were not excluded on the basis of quality; due to the paucity of studies in this area it was felt important to retain all the data. Although, all the qualitative studies met the criteria to be considered of "medium" or "high" quality there were some concerns regarding the small number of participants in some focus groups. As already noted, we were unable to accurately rate the quality of the quantitative studies due to the lack of details and concerns due to the use of unvalidated questionnaires. Most studies were not designed to explicitly identify factors that influenced self-management behaviors (such as taking medication). Future research could attempt to address this by better linking identified barriers and facilitators of asthma self-management to actual behavior.
For many patients with asthma, self-management is often further complicated by comorbid allergic disease. Likewise, the difficulties of self-managing a LTC during adolescence is not limited to asthma. Adolescents with other LTCs, such as diabetes and juvenile idiopathic arthritis, also encounter similar barriers and facilitators to illness self-management such as knowledge, parental involvement, and intrapersonal issues. 39 The knowledge, attitudes, and life skills that underpin engagement with self-management of LTCs are acquired at different rates in different children as they mature 5 and this does not necessarily materialize at age 18, the age at which health services in the UK expect young adults to take responsibility for their disease management. Given that adults with LTCs, including asthma, 14 also encounter barriers to self-management, there is a pressing need to prepare adolescents for self-management, through ageappropriate strategies.
Our findings support existing literature that identifies across a range of LTCs in all ages, the more successful interventions to improve self-management have been multicomponent, and demonstrate the need to include knowledge, psychological strategies, practical, and social support in future interventions 37 if we want to ensure effective on-going engagement of adolescents with selfmanagement. Critical components of such an approach will need to enhance knowledge of asthma and treatments which should also positively influence some of the negative or erroneous beliefs and attitudes that conflict with effective on-going self-management skills. Psychological strategies will also be essential to: modify beliefs that cannot be addressed through knowledge alone; address interpersonal issues such as increasing motivation to self-manage and embarrassment around peers; and to increase self-confidence to advocate for oneself. The issues arising from the tripartite relationship between the adolescent patient, parent, and HCP also need consideration and will require actions to influence the behavior of HCPs and parents to facilitate better communication between all parties.
There is evidence to suggest that consultations between adolescents and HCPs' are not currently patient-focused 8 therefore clinical practice needs to be transformed to deliver care in a supportive environment that facilitates two-way communication, fosters adolescents' selfefficacy to manage their disease, and considers their wider social influences.
